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gravitational wave searches involving pulsar timing  use the earth and
pulsar as free test masses. Gravitational waves buf~eting earth a]ld pul-
sar show up as pulse time-of-arrival (’1’OA) flue.tuatic)lis. Obscwvd  ‘J’OA
fluctuations are the sum of gravitational wave ])mturbatio]is  (at some
lewd) and “noise”. l’rior  to the discovery of l)S1{.  1937+21, the leading
noise was intrinsic pulsar timing variability. 1’S1{.  1937+21, llowcver$  has
very low intrinsic timing instability and has bcmt used to place stringent
upper limits on a VLF  stoc.l]astic.  bwkground  c~f gravitatio]lal  waves. A
noise source important in the ultimate sensitivity of tllcsc obscrv:itiolls
is g’OA fluctuations caused by propagation of tile pulsar sig]lal  through
electron density fluctuations in the ISM.

In this paper I calculate t}m contribution of refradivc  interstellar scin-
tillation (RISS)  noise to gravitational wave sc!arcllcs.  l’ormulas rdat-
ing the ISM density power spectrum, tllc spot.trum of ‘1’OA a]ld relative
dimensionless velocity, and infmd gravitational wave upper  limits are
clmdopcxl  and used to calculate the RISS-noise limit for VIjl” gravita-
tional wave bursts, periodic waves, and backgrounds. l“or a standard
Kohnogorov  ISM turbulcmc.e  model with C’fi == 10-”3m-G67 tlic t i m i n g
instability caused by 1{.1SS,  expressed as a fractional frqucm  cy st abil-
ity for observations at 001 2 6n] wave.lengt]l  ovm an i]ltcgration  time T, is
fw4 X 1 0-]4(T/l  ycaT)-]iG.  This is, on time scales ~yoars,  comparable to
the estimated stabilities of the bcwt atomic clocks, and c.orrespoIIds to a

V1,I’ gravitational wave background limit at or nczir  tliosc derivd  from
1937+21 observations.
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